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(54) METHOD AND DEVICE FOR COLOR TEMPERATURE CALCULATION AND 
VIDEO CAMERA HAVING THE CALCULATION METHOD AND DEVICE 

(57) Abstract: 

PURPOSE: To calculate the color 
temperatures with high accuracy 
regardless of the illuminating 
cond it ions. 

CONSTITUTION: A black body locus is 
set on an x-y chromaticity diagram 
and also the virtual loci are set 
above and under the black body 
locus respectively. The tables 20ar 
to 20cb store the relation between 
the color temperatures set on 



p I ura 




loci and the level ratios 
G/R and G/B. A microcomputer 6 
reads a pair of color temperatures 
Tar and Tab set on the black locus, a pair of color 
temperatures Tbr and Thb set on the upper virtual locus and 
a pair of color temperatures Tcr and Tcb set on the lower 
virtual locus out of the tables 20ar and 20ab, 20br and 20bb 
and 20c r and 20cb respectively based on the data on the 
level ratios G/R and G/B corresponding to the image pickup 
elements 3R, 3G and 3B. The gain ratios of red and blue 
signals set against a green signal by an auto-white balance 
adjustment circuit are used as the data on the level ratios 
G/R and G/B. Then the microcomputer 6 adds together and 
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averages the paired color temperatures having the least 
d'ferfnce among those three pairs of color temperatures and 
decides a color temperature. 
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1 

fi^*3«tt;iftfefig»©w^;vitfc*f^i-*m i ©em 
m & #© s t * ic <£ tot & o& © v ^;nt \z 

±Ex - y fi*H±©±BIMWIl*J: Dt" ftfc 1 £JLk© 

lt±e» i * ±t;jB 2 <D&mmz* 

±E*WM«WsJ:tf±E 1 Rk©4KIBft«U*&¥Ml LT 

*ti€ti*» e,n.s>&&*t©±ESfi 1 43 xzm 2 ©£*& 
s© 5 -66sflaE*««/hT»*— 1 * «t cm 2 © 

SJ**M3£lfl*fi^©I^/Wtfc#JST*JS 1 ©fefi 
*ft***fc#fc*fij^:&±tmS^©l^/MtC 

±Ex - y&K0±©-hE«WMW».fc Ofnfc 1 £JLt© 
{gJSe9©liaS¥iJffi LT±E* 1 * J:tf* 2 ©feiagfcjfc 
©*JB2©8W#Ri. 

±ESS 1 *3 2 OiSSfST*© e>ta*«&*f©± 
Em 1 45«fct;^2©feiaft©5'6eiafES*<*^T*5 

t^*^3] ±ESf§ l ©initiate. ±EH#0iJ»± 
T©*fiJj^&.kr»6j^©W^JtifM*©H« 
*»fi*#**rmfirt#©l^JMfcifi»*©H«** 

Emsntm i ©^-:/;K£jBv>T±Em i *><fctfm 2 

±ESH 2 ©iSl^ate. ±E 1 «±©{gSW«iE!t : ±T© 

^#*J:tfMt6j^©W^/WfcifiM*©H«jWB* 
Snfcjg 2 ©^->OH&fl3V>T±Em 1 i5«fctfm 2 ©6 
i&g£:£©3 Z. £ £4$ $ tT-Sff #31 2 »CE*©fiiBiK 

[«*^4] ±Em3©iSff^RTjrai;£n*eifi£ 

»cf3«©fem«#U3^e. 

x - y feK0±©HfM«£*iJffl LT±E3*fi<i^£<fc 
tfJSfefi'**© l^WtfcfcfJtJ-ram 1 ©£&££:£©* 
i * ic JbfB »fe«-^*3 «k r/HkfiflW© u^;wt ic*f js-r 
sm 2 ©&ms£;£©sm 1 ©st£#at, 

±E x - y 6S0±©±IBH#:«l»<fc D 1* tlfc 1 «±© 
<5SM«l0fSrflJfflUT±l3m 1 £J:t/Sg2 ©fetSSSr* 
©5m2©&S#Rt. 

±e» i * ±186 2 ©«j¥#=in?#© t»n^.mscM©± 



(2) 4tKl¥8-3 2 2 0 6 1 

2 

Em 1 * «fc Jg 2 ©fciBg© •p "6 & -5 

— »©» 1 43itXm 2 ©fcaftSiBJM^LTfflUE* 
StiJ-ra® 3 (DfcW^m £ SrffiA £ d t a:-r& f 

immm6) ±e»i ©aw^aw:. -tEm##iBf± 

T ©#fi^fe«k #»&*«•© K>Wfc ifi««©H* 
**flJ*#*J:ltofiJ«#©l/'*;Wfcifimft©M«i8« 
EttStlfcm 1 ©t— ^;i/Sffl^T±E^ 1 *>J:tffg2 

©fetass^*, 

*ejS6»*J:r«ifiri6»©U" , «^'Jttft»«©BMR'^* 
fiJ«»*J:r«»fi«»©W^Jttfi«JE©««38«E1t 

snfca 2 ©?-^*fflnT±EJB 1 43±txm 2 ©e 

[»#9I7] *<7-f h/t9>XHffl*fc. ±E*. 
», #©fi«^©]^;k^L<&5,k'5lC±E#fi<E 

•^43«tc;#€{i^©w^s:ias-r-5^ i 7'f fa7>x 
isfiE#a**b. 
a? ±es i 2 ©gdre&fc ±E^e«#43.fct; 

ac*»j**ftflr^*±t«»fi«^©y-f >Jtsffl^a 

t*tc. ±E*ftflH»**«»fiflH»©K»'JtibT 
*ft«^©y-f >tfcft«V»* C i*»«tr4«f*9l 5 

[fs^«8] ±EB3©ts^#a-e»tts$n^fejag 

CEtt©tf^*^7. 
50 [^^©SfiW^SiHJ] 
[0 0 0 1] 

utm±e>wa»m z.<d&w\$> fi 
ias»tasM43 <k c/^n**r * trt* ^ 5 «ck-t 

5. SKIt x-yfi£|g±©S#tfc»:fc«fcr^#»l 
Kf<k 1 «±©{SSW«lE!PSrf'JfflbTfeiiJES:® 

sw^ai^wtBtcbi^tLfcfess^tti^j*. -etas 

*7 [0 0 0 2] 

[«e*©s«] ts*, tfx^*^9te43^T. a«si? 
*o»sn**fiflf<»*j:tmfi«*©i"«*ifc. «o 

-&fffi«^4iJ:rrt»fi(9^©l^^Jt, «£oT^-^* 
y-T hA*7>XSI^:©*;7'f hA*9>XSiS^aic45 
^•5»fe<f-^fe<J:r/ilifem-^©y^ >ifc«kDiSgiWlce 

fift£Htau -tne. 2^©feigs©SD# j F^2reia 
50 K©«»tt*fr*i:i]i«fBIE*nTH«. 
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(3) 

3 

[0 0 0 3] o£?h x-yfeS0±T^fiMilii 
GKifcM) lc»«l/» *o*»±tf©#ft«* 

[0 0 0 4] 

&»m'?2>m&\z\t* M9B*fr^n*tt»±^*5«^ 

[0 0 0 5] -^CT, CflDRWTIdU Hg^*#iC&^"T 
[0 00 6] 

mum** x - y &mm±<om#im*mm ut^m 
^^*rx»fe«»0^;i/Jtfc»j6i-«>» i ©feil^£ 20 

2 ©£i&a© r> fe6aKjt««»/hT**— 1 43 <t: 

[0 0 0 7] C0KHfcff*&aUWfflS«ii, x-y 
S*»S*l©8W#R^ x-yfeS^±©H#:«l^ 

•k vrntz i a±o«ffl»niws3PJffl ut±iesi i 43<k 

JB 2 ©iS[g^&T:££ &n*M«f ©» l SB 2 © 
2(Dfeiaffi&lra«¥^tTfeitS*S:£H"r^^3 0»» 

[0008] 5 ti, si«e-*i ^ 

*£BUEfftiii»£*u x- 

yfi«B±0**«i»SWfflUT±C*fi«-9fe < J;t«» 
ft«*»©U^;Wtfc#JM-*fl§ 1 ©&i£S 

iz ±%zn&m^& <t «s»fi«*© u^;wt k *rt * sg 

2©feBJ^*ft**l©«Jf^ai. x-yM0± 

iEfg l *«ktX» 2 oMUEftAib^ff 2 ©sw^at, 

* 1 * J: 2 ©«*^«T*» Stl*«Bb*OSB 1 & 



4*BB¥8-3 2 2 0 6 1 

»3©WP«i:*R*.*fe©-C*«. 
[0 0 0 9] 

B*©HR*#KUT\ Jffi£©B«*#lcfc****fiJ« 

T£!?§2©£2RM£:£&£o 

[0 0 10] tfc, x-yfi*B±©*lttlW*Drn 

& i «±©fi«»iw#*?!]fli ut> -r&frft i eu©& 

m<DWK&&&VT* ±*LfcJJr3E©»«*frfc:*tt* 
»fi*»**tn»fta»©U^jtfc:»KT* l R±© 
Rl©fiiB***a&*&#K:, *fi«»*«ta»fi«» 
©l^;Wtfc#j6-T* 1 a±©JB 2 ©&iHg£*a6£o 
[0 0 11] *LT, ±SBUfc.fc3fc:x--ye«BJb© 

mfcmm&zzf i £i±©(ES69tu»ftfdA lt*& *>n 

£*g&;tt©Sfl 1 $3£tf»2 ©efig©35fifi£«#* 

/h-r »*-»©* i ^dttxm 2 ©&mg zmn^vT 
±mvtzi%fe0mw&mz&\iz&w&*nm^Zc z 

©«fc5 fc» 1 43 2 

©*l*£tf»2©6fifleW:, x~yM^±©IM 
SSM3 <fc tfl H± ©ffiS«#l»© 3 ft » Wft# fc« 

[0 0 12] 

BtttW] RltMHttfltg. £©5geJI©-|*l 
T> U>X7ayi> 1 *BUTA»Snfc«Wfr*&© 

3G, 3BiC*^n*. ^UT> aUST3R, 3G, 

3B©»«H±w»n*n«»#fc:<ii**ftHfc » 

f3R, 3G, 3 B(D*ft-f W4C CD»H P9<A 
[0 0 13] CCDMWBF^-f/Ufctt, ^^^>^ 

fci-pTBHPSti*. 
[0 0 14] S«*^3R, 3G, 3B£K)&J32tlZ> 

7R, 7G, 7BiC^«&$tl^>o tfr*7>^7R, 7 
G, 7BI1 *n*h^>J7>^ i/i-r>f >^MIE 
BR. tt3e«»«<fcfl©y-f >7y^EB, *7-f 
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(4) 

5 

7>Xi^^lsJSS, 7>7»iEEJS***UT«l**nT 
trt7>y7R f 7G, 7BO»m^3> 

6te±oT«iwsn*. =L-if\t^-(^>e\zmm^n 
fzmft&8\z£z>mfemft-?¥T*T>77 r, 7G, 

[0 0 15] hrt7>y7R ( 7G, 7Bcfc0ai^$ 

Sffl051MlsIK9R, 9G, 9B^^LTSn»^l 0 
R, 10G, 1 OBlC&jj&Sn*. b'5r*T>y 
7 G cfc 0 £B:fr $ h&ftfin#»tt*BBHB-9}I»£Btt i0 

■Sf#»*sn5. 2:©»*hbii i j:offl*an« 

^) te> y-f >3>ho-;>7>:/i 2TM;hbi«is 
n&«fcjp#« i o r, iog, i o b \z&ffiznxm 

[0 0 1 6] AlffSl OR, 10G, 1 OB£D/iJ*;* 

0K13R, 13G, 1 3BIC«|&$n^)o etilE 
B13R, 1 3 G, 13BB, tnfn^fX^;^ 
ttlDBtt. y^±$y?U>z?&BEm'rz>--®&. # 

^H*«t*bT«aSftTVi*. «*M&3S[slBl 3 
R, 13G, 1 3BO»fPttV-f 3>6JCJ:oT«»S 
n^o 3.-lf»4|»ffffl8fcJ:*H!3H»ffT«Waig|» 
13R, 13G, 1 3BCE>#«©Wfe*ff5Ci-«t-C* 519 

[0 0 17] tt«fllBB13R, 13G, 13B£0 

i 4\zmmznz> 0 x>3-^i4Tiievh'jy^^ 
« a « n t s c^ao* s c votwss n 

* e x>J-^l 4T»«SnW7-R«fff scv 
ttU**fl5l:»fllSn*. *&, X>3-^14T 
»**n***-WI«»SCVI4JrtWl 6^LT 

ifHa-7 7<>^i7i:Msns. cntccfco, 40 

[0 0 1 8] «-9«l9BBl 3R, 13G, 13 

BiOHsanwM* i"* 
B6«*, *fi«*©v^;P3WfttHsn, * 

ftfno«HJW»T>f □ > 6 l:«»*n«. v^n> 

tttHBKl 8J:D*»**UMMlfl». B4flH»* 
OT<01/^M»ffl«f LTt- h*7-f h/t»> 



4$M¥8 -3 2 2 0 6 1 

6 

[0 0 19] B2lt Kt*7>^7R, 7G, 7 B 
**n**7-f h/t5>XBM§|B3 0©i«t«l/T 

hD-;l/7^3 OR$5£tf3 0 B&^bT^jS^n 
SSif3R ( 3B (HlfcBBR) £9£ii3j£n* 
#fi|g^Rin, Bintt, *n-Pny»J7>^3 1 R, 3 

1 BT£«Snfc«fc:r>:/3 0 R, 3 0BTM;MH 
S$nt^7< FA9>XBBBB3 0 tf>ffi##fi{§*§- 
Rout, ffl^WfiM-^Boutt^n^o ^niC^LT, ffi 
Mf3G (BUCBiK) «kBttJ*Sft*»fe«*JGiii 
\*7VY>73 lGTitBStt, ^©/U7>^3 1G 

a*»fi«^Gonttsn*, 

[0 0 2 0] h**7-f hA7>XHIll 

±m\s%i&?\zMft«L8~e*-b*v 

v^fj>6lt l/"014fttBB*l 8iD«»sns 

u m^mmm® 1 3 r, 13c i3Bctoai^^n 
>xmm®&3 Octotti^^n^^fee^Rout, j*& 

-fi^Gout, #fi«^BoutOU^;W«U<S:S±5 
fc, *7^f h;t7>^ilE*3 OOW >3>hn- 
;l/7>y3 0R, 3 0Bt«MfGCi f GCi&«J& 
l/W>GR, GBfcttJTT*. Z.O)£o\Z, ^*-h 
^7^hn7>X^it7>^3 0R, 3 0BfcRJtS 
nW>GR, GBI1 Sl)fB«0t-h*7-f h/t 

9 >xbK3Wt Jbns^Tfia^sns c t £&£ e 

[0 0 2 1] ft*3, «'«-r*J:3IC*-h*»7>f h/t? 
>XilT7>^3 0R, 3 OB«CKSSn*y>f >G 
R, GBftfltfflbTft»«ftJWi"r*B«^6, MMm 
Sf±(D3 2 0 0K©JR?8*#fc*»**— h*^f h/t 
7>Xi8TH 7 r U7>7 p 3 1R ( 3 1G, 3 1B<fc 

^L<£^T, Z^T^OR, 3OB0^>GR, G 
B^*l:it&5J:5l:^y7>7 p 3 1R, 3 1G, 3 
1 B©*W >»3WD«««ESn*. 
[0 0 2 2] HllCKoT* V>f 3>6 fctt**?*^ 

BWft********^— ^T»*. ^^^^ 

^-pizm^xjc^vk&m^ s c H#t«sn«. 
2i©X**«»*scHi4irtHii 6 i:«»snr, x 
>n~^i 4iDfltt*h§*7-*««scvi* 

*3nT»lia-77<^l 7{C«^$n^o 
[0 0 2 3] ^ni-cfcD, 7-f3>6iD*^7^*y 
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(5) 



3 2 2 0 6 1 



8 



*vx*U-* 1 9 SCH3B»***»l* 

n*. m?Ll3~ ±aifctrt7>^7R, 7G, 7 
B. «<»«iaia»l 3R, 13G. 13"B<f©*«©« 
36»flsi* H>^n fcKfcHII* 1 

t-A7>X5aST7>/3 OR, 3 0BfcRft«n«y 
•Y >G R, GB*46JBLTfiaa#*tB**l**& K 

[0 0 2 4] T-f 3>6tCttROM (Read Only 

Memory) ®^€>JfST*)i!c$n5f-^ 2 Oar. 2 
Oab, 2 Obr, 2 Obb, 2 Ocr, 2 0cb*^^$n5>. 

&«JBtt*ll»**UTV»*. C-t, fifltntMtb, c 
»4, x - y ±.\z7uybl£ n&-HRMttR«B*# 

i5V»T\ It^di. d*. ds, d4*5«fc(^d 6 «, tt* 
n2 5 0 0K, 2 8 0 0K. 3 2 0 0K, 3 5 0 0K*5* 

R= 0. 41 844X-0. 1 586 
G = -0. 0 9 1 1 7X + 0. 2 5 24 
B= 0. 00092x-0. 0025 

[0028] mz, igie.&ft\ztt-rz>m&f&#<oi"vi' 

jtR/G, .*ftj^fc^**fc»«»«>i/<>wtB/G 
tm&znztmz* mff«i»a±©3 2 0 okicstt 
si^;wtR/G, B/G^n^ni tuz>£.?izm 30 

/r, G/B^#e.ns. 

[0 0 2 9] ^©i^Cf&nSWJl'ttG/R, G/ 
B tt/hft fe-^tTfedT-Y 3 > 6 T?©JRt>ftV>a*s&&T?fc 
U «Kfctt*©l^^ttG/R. G/BIC2 

5 6 *<sh* 6nfc«fc*fcaiaT««rttEX*nTi« 
fit tc^m $ fttffii ^ . 

[0 0 3 0] *f*ffll»91tt«»&"5"«>* J . «$«J««b. c 
J:OftftMfc#t«V^HfcG/R. G/B©x-* 40 

G/R. G/B©x-^^l5l«l"b^*^ n;5> m& 
~H9IWH) . **• B 4 ~H 9 

[0 0 3 1] ^©.fcSlC-r- ^2 Oar, 2 Obr, 2 0 

G/R (B3S4S) ©5 s — ^©afcCWEHSft'CH*. * 
©fcft, ■7-f3>6tt. VUWtG/R ©x 
-^(cSt?V^T, x-^2 Oar, 2 Obr, 2 Ocr«feO 
■*n*n*l*a. b. c±©fei&£Tar. Tbr, Tcr£ 50 



±t*4 0 0 0 KW^feSSiS^S^L/TV^. 
[0 0 2 5] 7— Zf)V2 OarCHUffciWairofii&ft 

&tf*<E«£n, 5--^2 0abfc»3Jl*«l»a±oe 
iag*rWfej£#*5«fctf t^JUt G / B ©ir- 

^©^*»E*Sta4. ObT\Z\tiSM 
WflKf b ±©fci&K*f W^;Ht G/R ©x-* ©&?**< 
IHIt^n. x— >r^2 0bbtttfid8WiU»b±O^ME 
$t l^JHtG/B©?*— ^©MUWEIS 
x-^;W2 Ocrfcttfiaffl*t»c ±ofi«fl»*W^Jt 
G/RCr-J'Ot^lSSn. ^-7>2 OcbtCte 
{KSttlW c ±<OfitBJE»V^VJt G/B ©^-^©it 

tfc&iEissn*. 

[0026] n^«i*a±©#feias^-rsi^^Jt 

G/R, G/B©x-^«> aTOJ:9K*»6n* 

(3 2 0 0 KiS&Tl*l 0 0 KiStffcJ&flMW 
a_t<Dmm (x, y) fctt*»0. (1) ~ (3) 5££ 
ffflbT. »fiJ*#©WWR. 
G, B#§rg£ns. fc*5. z«x + y + z = l J;DSl 

[0 0 2 7] 



•• (1) 
(2) 
■•• (3) 

C, 7— 2 0 ab, 2 0 



6y-0. 082832 
2y+0. 01570z 
5y + 0. 17858z 

bb, 2 0cbfctt. «l<nWfa, b. c±ffl6iffiJt 

i^;witG/B (g&te) ©x— ^©aewEitsti-c 

W*. *<Dltib, -7-<3>6tt, WWWtG/B (BR 
cD^-^icScJViT, x-^V2 0ab, 2 Obb, 2 
OcbiHnftlWa, b, c±©fe®STab, Tb 

b, Tcb««*a-r£t*»Tr«*. 

[0 0 3 2] ±i&h1t*— h*"7-f h/^7>XPIT 

{i^RouL aafe«^Gout. tffiW^BoutOWWB* 
«Pb<ft-5«t5tcy'f >3>hD-;V7>^3 OR, 3 
OBoy-f ^ItSnsfeCTSD, 7>73 0R, 
3 0Blc!£5£SttSy-r>GR. GB«^n±iU 
fcl"<;WfcG/R, G/B «SctfteS*f*M©*> 
©) £*SL<fcS. 
[0 0 3 3] #WC*5ViT«. ?-f3>6tfl h 
*7-fWt5>XlST7>^3 0R, 3 0Bl:Wf 

nsssnsy^^GR, gbic2 5 6*wte»nfc^ 

LT. 7^3>6!1 -ir-f >GR (SSffl) ©x-^lC 
Oar, 2 Obr, 2 0 cr«k D-^n^n 
m^a, b, c±©fetISTar. Tbr, Tcr©x-^5: 
g£*UJ-rt#fc. W>GB (fiR«) ©x-^l-S^ 
^ T ^_^2 0ab, 2 Obb, 2 0cb<t O-tn-^nttHF 
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9 

a, b, c ±<DfiiI£Tab, Tbb, Tcb©5*— *&R* 

sfeiasTSftarr*. 

[0 0 3 4] /ii5, f-^l/2 0ar, 2 0br, 2 OcrfC 
E«Snfcft««»W^JtG/R (KM) ©5 s -* 
©tttffc*l**i^;WfcG/R (KM) \Z^>GR 
(KM) i— Sr-6t>039«ft^t*l4* ^>GR 
(KM) ©5 s -*OfttoDfc»t)JE^U'<;WtG/R 
(KM) Or-^^ffifflbTMKTar, Tbr, Tcr 

o^-^oR^fflb^frfcn*. mmz. 7-^2 0 

ab, 2 0bb, 2 0cb^E«S*X&fe»*3*^^;l/ibG/ 
B (KM) ©7 s -*©*tffc*l**]'^;WfcG/B 

(KM) £y-f>GB (km) 

l^iSMU ^>GB (KM) <Dy*—?(Dttt>r)\zm 
«biE^W;WfcG/B (KM) OT-^^fttfe 
iEKTab, Tbb, TcbO?— ^©R^fflbWfton*. 
[0 0 3 5] T-f 3>6fc*tt*feja*TOj)Catt, H 

i oo^D-^^-htc»oTfr^n^. «^jta 

3S{hJ&13R, 13G, 1 3 B £ 0 Hi* 

h/t^>XWISEIaItt3 0^>^>hD-jV7> 
^3 OR, 3 OB (B2#ffi) <D^-f >GR, GBOTR 

[0 0 3 6] Xfy^STlT*^ hA7>X18# 

»7iftt*«ft«t«, y-f >gr (KM) , y 
-f >g b (SRfit) ©x-^tcs-^^T, -tn^n^- 

^2 Oar, 2 0 ab£ a ±QfeitSTar, T 

abOx— *G>tt*ffib£-r<5 ttf»^ST2) . £ 
ft, y-f >GR (KM) , £r*-f >GB (KM) Of 
— ^tcS^ViT> ^n^n^-^;i/2 Obr. 2 0bb£9 
{EfflMttttbiOfijBtfTbr, TbbOf — ^©ML 
ftf«^ST3) . W>GR (BBC 

K) , ^>GB (KJftffi) COx-^iCS^V^T, 
*n?— ^2 Ocr, 2 OcbckDfiSftttWc JbOftiB 
gTcr, TcbOx-^OR^£Bb£T£ Ufy^ST 
4) . 

[0 0 3 7] fti&^Tar, TabOiATa, fiiB 

gTbr, TbbCO^ATb, fiilgTcr, TcbCO^ATc^ 
(Xfy^STS) . ^LT, ATa, ATb, 

TbtJP»Wl/T««*T*JWHr« ftf7?ST 
6) . mX\Z, ATa#**T**»&fctt, T= (Ta 
r + Tab) /2CDa»£-r*« 
[0 0 3 8] Jfcfc* JKlSn3tfififfT*«?tr3.-7 

3ttfiaK»5R39Sffton*. a*. "AUTO WHI 



(6) 4^18^8 -3 2 2 0 6 1 

J0 

TE -OK- M tt*— h*y>f hA7>Xi8^»7 
[0 0 3 9] ZL<D&v\Z*m\z£.n\& m3\ZxkT<ko 

izx-y&mm±\zmi*w^a0mzumftimb t c 

ft««U »fiflH»*itt»ftflr*C!)l^^WfcG/R, 

»fi«**i«»fiflr*ou^;wtG/B, «r>T$w 

>GR, GBfc*^V>T\ H#m^a±CDfeMSTar, 
Tab©ttfcfi«»«ittb±<Dfiffl«Tbr, Tbb, 
MciOMSTcr, TcbSffttlU #«M*±<0fiift 
i0 S^CDMATa, ATb, A Tc£>5 tSfbOhOlZttlfc 
T^-ttOfei&gTr, Tb£inJf¥^bTfiffi«T£# 

[0 0 4 0] iiH **HB58ftfr£x-yfi£H±K: 

^nynjtii, fia»flsrtu»bjtfc<*tr*. z<d 

H*fl^a±Ofi^STar, TabteSWcSfc* 
<R«»«fi»c±®fiiftj£Tcr, TcbfcBbT 

Ofii^STbr, TbbOKttKK— Sbfc%$>ifcS. ^ 
a? Ofta6, T= (Tbr + Tbb) /2tMSTdWffl$n 
Sut^D, ±»l/&(E«fl9W»bJifc<*flBW*# 

[0 0 4 1] *&, U^;l/J*G/R. G/B, t¥oT^ 
-f >GR, GBfc*HS"T«)«l*a'-c±cofija«Ojrm 
*TJ&ftaflB»U^WtG/R, G/B©r^©fi^ 
*IE«Sii:fc^-^2 Oar- 2 0 cb£&ffi LTfr^T 

[0 0 4 2] £ft* U*UMbG/R, G/Biltt- 
h*7-f hA^^WKT*?^ HA^ >XW»laI» 3 
59 OCOy-f >3>hn-;l/7>^3 0 R, 3 0B£tS:££ 

n^y-r >gr, GB^n^TSD, 

G/R, G/B£*«>**ffiOI5lK^>ffla**IBT#<E> 
[0 0 4 3] Sfc, h#7-f HA9>^m»K» 

s^^nsfcft, hrT 5 **^^©^— iftt*©t«©* 
iftfroftMmcJiiiws. £ft> a^sti* 

40 [0 0 4 4] ±j£ftKMfc$3^T* *7>fhA5 

>XH^[hIS&3 0«ffiI^©l/^l/»It§7>^ 
3 ORttMfOMMWfit Z>7>73 OB^i 
^5t)OT$»D, l^^;i/JtG/R, G/BtlTt-h 
^hn7>XlilT7>^3 0R, 3 0BK^££ 

n^y-r>GR, GB**©**««bTv^. 
h/t»>^«in»ii/Tiift«»©wicfciijfcy-f 

>GG^)7>^S:«iA^t)CDt>JS3e$nT^^^ -to 
«-&^ttl^^;WbG/R, G/BtbT. GR/GG, 
GB/GGft«6«-rnttJ:Vi. Stt, U^;WfcG/R, 
50 G/BtU, *"7-f hA5>^WBEIK3 0JC*B"* 
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11 



12 



tem^otf-i y it sffiiwicfc ^ n i tcft 

[0 0 4 5] ±»MMIK:i3UTH:, JlMWUfra 

cDtefw2O0fiSfttJtBfrb, ctRSl/ftt)OT*5 

^E-CDS'&fcte, lt^3R, 3G, 3BJ:DtB*$n J0 

G/R, G/B£#5ifrS#&£o 
[0 04 6] 

v^;wtics^v^T*«i*-bosi 1 43 

2C5fe^$:in^¥^bTfe^ : £#tBT^>'bC0T^ 
[0 0 4 7] 

[0 0 4 8] tf5 ? ^"*^^lwjSffi"f*S«'&. 

[0049] *&, »fflsn&ftaK*»«T*»«* 



a. 

[132] *7^f h/t5>XIWEia»©«jaL*«i"*l*BI 
[03] x-yfi*B±<BM#*ltt. R«W«»t*fi 

[134] «MMft»a±-C©#e«K»C»-r*G/R, G 
/B©r-^ (1/2) S^tHTftS. 

[0 5] Hflctt»aJiT©#fi««fcjrr4&G/R, G 
/BOt-^ (2/2) 5^fflTfe5o 

[H6] fiffl»tt»b±T©6-feiftfl[lc3*-r«)G/R f 
G/BOf-^ (1/2) SStHT*S. 

[0 7] fifflM«lBb±"ro*fiiaKfc» , i"<S)G/R, 
G/B©t-^ (2/2) ^tBT»5. 

[0 8] iSSMWc ±T0#MS^t6G/R, 
G/BOt-^ (1/2) ^-TH"C»*. 

[0 9] MWIUfc ±TO§fflWfc«t«»G/R, 
G/BCDt-^ (2/2) S*tHT»S. 

[010] eis^samf ^t7D-5 : t - hT$> 

[011] m^tfzL— 

3R, 3G. 3B ccDm^mmmm 

6 T-f ^nr3>tf3.— ^ 

7R, 7G, 7B )£tt7>7 

8 SHHB 

13 R, 13 G, 13B ft^MBSlHlft 

1 4 X>3— ^ 

1 5 ffl**? 

1 7 m^t:rL-^T-r>^ 

i 8 wvv#imm6 

1 9 *ir7 2'£'^:c*V— ^ 

2 Oar, 2 0ab, 2 Obr, 2 0bb, 2 Ocr, 2 0cb v~ 

3 0 Wt^>XW8lHl& 

3 1 R, 3 1 G, 3 1 B 7V7>7 

3 OR, 3 0B y-f >a>hP- )V7>7 
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C / R . C/BWf t 2 / 2 ) 



s/ 1 
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4$M¥8-3 2 2 0 6 1 



[B8] 



O/R, G ✓ B 0>^- * < 1 ✓ 2 ) 



C/B <2/2> 
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&BB¥8-3 2 2 0 6 1 



[010] 




S T 1 





, Tabf) 


1 


as l, 


, Tbb £73 


1 


feS ffi Tcr 


, TcbcD 



1 Tar- 


Tab 1 


= A Ta 


1 Tbr- 


Tbb 1 


= ATb 


1 Tcr- 


Tcb 1 


= A Tc 



T= (Tr + Tb) / 2 



& & 



S T 2 



S T 3 



S T 4 



S T 5 



ST6 



S T 7 
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